Techniques have been developed for routine tune-out of the low intensity beams. These include use of model beams and reliance on the large systematic data base of cyclotron parameters which has been developed over many years of operation. Techniques for delivery of these weak beams to the experimental target areas are presented. Source design and operation, including special problems associated with Li, Be and B beams, are discussed.
Introduction
The emphasis in heavy ion nuclear physics has, in recent years, shifted markedly to experiments requiring higher and higher beam energies. These demands are being met in part It is important to start operation of each source at low arc power (-0.5 kW). This power can be increased through the life of the source to 2 2.5 kW. Too much arc power at the beginning of a new source shortens its productive lifetime. External beam intensities of 300-500 enA can be maintained throughout a 4-5 hour average source life. Use of a larger source exit slit enhances the RF back bombardment mechanism and generally improves intensities.
4+
Be beams at 200 and 246 MeV were recently developed at the 88-Inch Cyclotron. The source feed consisted of a 6.25 mm x 6.25 mm x 10 mm Be metal block held in place behind the source slit by the Ta back insert shown in Fig. 1. ( The shape of the Be block was kept simple to minimize the machining of this hazardous material.) The back insert was hollowed out and the Be block could be held in place using a press fit. Best results were obtained with a 1.5-2 mm protrusion of the Be into the arc bore.
Significantly more beam was obtained when the source slit was increased in width from 3 mm to 3.75 mm. The slit height was held constant at 6.25 mm. It was possible to maintain external beam intensities of -100 enA over a 4 to 5 hour source life.
Due to the toxic nature of Be, great care had to be excercised in preparing and cleaning the sources. All source handling was done in a vented glove box maintained at a slight negative pressure. Ion source parts were substantially Be-contaminated at the end of a Be run and had to be subjected to a specially developed ultrasonic cleaning procedure before the parts could be released for unrestricted service.
Swipes of the center region components of the cyclotron after a long Be run revealed only below-tolerance levels of Be contamination. 
